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Sir: 

This is an Appeal Brief under 37 C.F.R. § 1.192 appealing the Final Rejection of the 
Primary Examiner dated April 18. 2003 (Paper No. 8). Each of the topics required by 37 C.F.R. 
§ 1.192 is presented in this Brief and is labeled appropriately. 
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in the name of Carlson, Gaskey & Olds. 

I. RKAL PARTY IN INTEREST 
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Office at Reel 011550, Frame 0910. 
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11. RELATED APPEALS AND IN TERFERENCES 

There are no appeals or interferences related to the present application of which the 
Appellants are aware. 

in. STATUS OF CLAIMS 

Claims 1-10, which are presented in the Appendix, stand finally rejected. Accordingly, 
the Appellants hereby appeal the final rejection of claims 1-10. 

IV. STATUS OF AMENDMENTS 

In response to a Final Office Action dated April 18, 2003, Appellant filed a Request for 
Reconsideration dated June 18, 2003 cancelling claims 1 1-20. The Examiner entered the Request 
for Reconsideration in an Advisory Action dated July 7, 2003, but maintained the rejection of 
remaining pending claims 1-10. 

V. SUMMARY OF INVENTION 

The invention is generally directed to a method of welding a differential housing 10 and a 
snorkel 14 together. Rather than relying on an outside arc welding device, the inventive method 
generates heat from at least one of the surfaces 26, 30 to be welded at its interface. The surfaces 
are then pressed against each other to weld them together. Because heat is generated from at least 
one of the surfaces at their interface, this method of welding avoids having to position a heat 
source near the curved surface of the housing 10 (Figures 2. 3, 4 and 5). 

In one embodiment, heat is generated by electric discharge between the surfaces 26, 30. 
The electric discharge is generated by creating an electric potential between the surfaces 26, 30 
and moving the surfaces near each other, creating an arc between the surfaces 26, 30. The heat 
from the electric discharge melts the surfaces 26, 30 at their interface. The molten surfaces are 
then pressed together to bond them together (Figure 3; page 4, line 15 to page 5, line 8). 

Alternatively, heat may be generated at the surfaces 26, 30 via friction. Rubbing the 
surfaces against each other in a translational or rotational manner creates heat to melt the surfaces 
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26, 30 at their interface, allowing them to be welded together when they are pressed against each 
other. (Figure 5; page 5, lines 9-21). 

VI. REFERENCKS OF RECORD 

In the Final Rejection of April 18, 2003, the Examiner relied upon the following prior art 



references: 




(1) 


U.S. Patent No. 4.754,847 to Glaze et al. ("Glaze"); 


(2) 


U.S. Patent No. 5,442,977 to Danjou et al. ("Danjou"); 


(3) 


U.S. Patent No. 1,323,178 to Gale ("Gale"); 


(4) 


U.S. Patent No. 2, 911, 526 to Cox ("Cox"); 


(5) 


U.S. Patent No. 4,552,609 to Larsen ("Larsen"); 


(6) 


U.S. Patent No. 6,095,402 to Brownell et al. ("Brownell"); 


(7) 


U.S. Patent No. 6,106,233 to Walker et al. ("Walker"); 


(8) 


U.S. Patent No. 6,237,834 to Mahoney et al. ("Mahoney"); 


(9) 


U.S. Patent No. 4,221,138 to Stewart et al. ("Stewart"); 


(10) 


Appellant's Admitted Prior Art ("Appellant's APA"). 



VII. ISSUES 

The issues addressed in this Appeal are: 

(1) whether claims 1-3 and 9-10 are patentable under 35 U.S.C. § 103(a) over Glaze 
in view of Danjou and Gale; 

(2) whether claims 4 and 5 are patentable under 35 U.S.C. § 103(a) over Glaze in 
view of Danjou and Gale and further in view of Cox; 

(3) whether claims 1, 6 and 8-10 are patentable under 35 U.S.C. § 103(a) over Glaze 
in view of Danjou and Larsen; 
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(4) whether claims 1, 6, 7 and 9-10 are patentable under 35 U.S.C. § 103(a) over 
Glaze in view of Danjou and Brownell, Walker, or Mahoney; 

(5) whether claims 1-3 are patentable under 35 U.S.C. § 103(a) over Stewart in view 
of Gale; 

(6) whether claims 4 and 5 are patentable under 35 U.S.C. § 103(a) over Stewart in 
view of Gale and further in view of Cox. 

(7) whether claims 1, 6, and 8 are patentable under 35 U.S.C. § 103(a) over Stewart in 
view of Larsen; 

(8) whether claims 1-3 and 9 are patentable under 35 U.S.C. § 103(a) over Danjou in 

view of Gale; 

(9) whether claims 4 and 5 are patentable under 35 U.S.C. § 103(a) over Danjou in 
view of Gale and further in view of Cox; 

(10) whether claims 1, 6, 8, and 9 are patentable under 35 U.S.C. § 103(a) over Danjou 
in view of Larsen; 

(1 1) whether claims 1 . 6. 7 and 9 are patentable under 35 U.S.C. § 103(a) over Danjou 
in view of Brownell, walker or Mahoney; 

(12) whether claims 1 and 9-10 are patentable under 35 U.S.C. § 103(a) over 
Appellant's APA. 

VIII. OROUPING OF CLAIMS 

For purposes of this Appeal, the claims are grouped as follows: 

(1) Claim 1 stands or falls alone; 

(2) Claims 2 and 3 stand or fall together; 

(3) Claim 4 stands or falls alone; 

(4) Claim 5 stands or falls lone; 
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(5) Claims 6, 7, and 8 stand or fall together; 

(6) Claim 9 stands or falls alone; 

(7) Claim 10 stands or falls alone. 

TX. ARGUMENTS 

(1) n.im. 1-3 and 9-in .re natentabl e .mrier 35 U.S.C § 103(a> over Glaze in view of 
Daniou and Gale. 

With respect to independent claim 1, The Examiner admitted that Glaze does not teach 
how a differential housing surface and snorkel are fastened together, but asserted that Danjou 
teaches a structure where blanks are welded to a housing. The Examiner also admitted that 
Danjou does not teach a specific welding method, but asserted that Gale teaches a process of 
welding surfaces together. The Examiner then argued that it would have been obvious to modify 
the teachings of Glaze by those of Danjou and Gale, stating that "[o]ne would have been 
motivated to do so in order to provide a means of fastening the differential housing surface by 
using welding as a fastening means, as taught by Danjou et al." and that "[o]ne would have been 
motivated to use the welding method taught by Gale as a specific welding means for fastening 
the parts and also as a welding means for fastening parts of different cross section, as taught by 
Gale" (Final Office Action, p. 3). Appellant respectfully disagrees. 

The Examiner is not permitted to make a bald assertion that the Gale welding method 
would have been obvious for joining together the structures shown in Glaze and Danjou without 
explaining where the teaching or suggestion of the combination is found in the prior art. "The 
mere fact that references can be combined or modified does not render the resultant combination 
obvious unless the prior art also suggests the desirability of the combination." MPEP § 2143.01. 
The Examiner has not shown where the prior art provides a suggestion or motivation for the 
proposed combination. Further, "the proposed modification cannot change the principle of 
operation of a reference." MPEP § 2143.01. Attempting to incorporate the welding method of 
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Gale into the structures of Glaze and Danjou would completely change the operating principles 
of Gale. 

More particularly, there is no motivation to combine Glaze and Danjou with Gale because 
Gale specifically requires the parts being welded together to have significantly different cross- 
sectional areas. Gale's entire premise is based on the fact that a small, thin gauge tube will have a 
much higher electrical resistance than a larger one. As electric current is applied to both tubes, 
the smaller tube will heat more rapidly than the large tube, with the highest resistance occurring 
at the end of the smaller tube. The material of the smaller tube will therefore melt or bum away, 
allowing it to weld to the larger tube when the two tubes are pressed together (page 2, lines 9-68). 
Without a large cross-sectional area difference between the two parts being welded together, the 
method taught in Gage would be impossible because the resistance difference will not be high 
enough to simultaneously melt the smaller tube and heat the larger tube to create a proper weld 
(page 2, lines 25-48). 

Glaze and Danjou, however, both show components having roughly the same cross- 
sectional area. Therefore, one of ordinary skill in the art would not have even considered Gale's 
welding method as an acceptable method for connecting the components in Glaze or Danjou. The 
mere fact that Danjou mentions welding is not enough to suggest incorporating the particular 
welding method shown in Gale because Gale requires specific relationships between the 
components being welded to produce the weld, relationships that Glaze and Danjou do not show. 
One of ordinary skill in the art would have had to ignore the explicit teachings of Gale to make it 
applicable to the structures shown in Glaze and Danjou. 

Because the Examiner has not shown any motivation to combine the references and 
because the proposed combination would change the operating principles taught in Gale, the 
Examiner has failed to establish a prima facie case of obviousness with respect to independent 
claim 1. The final rejection of claim 1 is therefore improper and should therefore be withdrawn. 

Claims 2 and 3 depend on independent claim 1, and therefore the final rejection of claims 
2 and 3 is improper for the reasons explained above. As explained previously, one of ordinary 
skill in the art would not have been led to create an electric potential between a differential 
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housing surface and a blank surface given the teachings of Glaze, Danjou and Gale because the 
surfaces would not have created the large cross sectional area differences required in the 
teachings of Gale. The final rejection of claims 2 and 3 is therefore improper and should be 
withdrawn. 

Claim 9 depends on independent claim 1, and therefore the final rejection of claim 9 is 
improper for the reasons explained above. Further, both Glaze and Danjou teach flat differential 
housing surfaces, while Gale does not even show a differential housing, nor does Gale teach a 
welding method applicable to the differential housing surface and other component surfaces 
shown in Glaze and Danjou. The final rejection of claim 9 is therefore improper and should be 
withdrawn. 

Claim 10 depends on independent claim 1, and therefore the final rejection of claim 10 is 
improper for the reasons explained above. As previously noted, Gale does not teach a welding 
method that can be applied to join a differential housing surface and any other surface having a 
comparable cross-sectional area, such as a snorkel. The final rejection of claim 10 is therefore 
improper and should be withdrawn. 

(2) Claims 4 and 5 are patentable under 35 U.S.C. S \0'i(a) over Glaze in view of Danjou and 
Gale and further in view of Cox. 

In the Final Office Action, the Examiner admitted that the Glaze/Danjou/Gale 
combination fails to teach moving the surfaces to be welded apart and together until the surfaces 
are welded together, but asserted that Cox teaches such a process. Appellant respectfully 
disagrees. 

Claim 4 depends on independent claim 1, and therefore the final rejection of claim 4 is 
improper for the reasons explained above. There is also no motivation to add Cox to the 
proposed combination because Cox and Gale contain conflicting teachings. Cox teaches moving 
rails with respect to each other to ensure uniform heating of the surfaces to be welded up to the 
welding temperature (see, e.g., col. 4, lines 1-8). Gale, on the other hand, specifically teaches 
avoiding a step of preheating the surfaces to a uniform welding temperature by intentionally 
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allowing the smaller tube to get hotter than the larger tube so that the larger tube is heated by the 
excess heat radiating from the smaller tube (page 2, lines 42-57; page 3. lines 72-80. The 
Examiner is not permitted to ignore these contradictory teachings without weighing the 
suggestive power of each reference and taking that into account in the proposed combination. 
MPEP § 2143.01. The final rejection of claim 4 is therefore improper and should be withdrawn. 

Claim 5 depends on independent claim 1, and therefore the final rejection of claim 5 is 
improper for the reasons explained above. As noted above, there is no motivation to combine 
Gale and Cox with Glaze and Danjou because, in part. Gale and Cox contain contradictory 
teachings. Thus, the proposed combination fails to suggest repeating the steps of moving a 
differential housing surface and blank surface apart and together until they are welded together. 
The final rejection of claim 5 is therefore improper and should be withdrawn. 

(3) ri.in.. 1. 6 and 8-in .re. n^tentable u r ^^r TT S C. S lOSfa) over Glaze in view of 
Daniou and Larsen. 

With respect to independent claim 1, the Examiner argued that it would have been 
obvious to connect the components shown in Glaze and Danjou with the friction welding method 
shown in Larsen. Appellant respectfully notes, however, that the Examiner is not permitted to 
simply assert that one would have been motivated to use the welding process taught in Larsen to 
connect components shown in Glaze and Danjou by stating that such a combination provides "a 
welding method that is low in cost, is uniform, and allows welding of dissimilar materials, as 
Larsen teaches" (p. 5). Glaze does not even mention welding, as admitted by the Examiner, and 
Danjou only mentions welding in passing without raising any of the issues solved by Larsen. 

In fact, Danjou teaches shrink-fitting axle tubes 5 into the flange portions 3a and 3b 
before welding them together (col. 3, line 66 to col. 4, line 3). As is known in the art, shrink 
fitting will create a firm, virtually immovable connection between the parts, making it impossible 
to move the parts relative to each other for friction welding. Thus, one of ordinary skill in the art 
would not have considered the method shown in Larsen an acceptable welding method to be used 
with Danjou or Glaze. To establish a prima facie case of obviousness, there must be a reasonable 
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expectation of success in the proposed combination. MPEP § 2143. Clearly, the shrink fit 
connection taught in Danjou would eliminate any reasonable expectation of success in 
incorporating the friction welding process shown in Larsen. Because there is no motivation to 
combine Glaze and Danjou with Larsen. the final rejection of claim 1 is improper and should be 
withdrawn. 

Claims 6 and 8 depend on independent claim 1, and therefore the final rejection of claims 
6 and 8 is improper for the reasons explained above. As explained above, one of ordinary skill in 
the art would not have applied the friction welding process of Larsen to the shrink fitted structure 
shown in Danjou. The final rejection of claims 6 and 8 is therefore improper and should be 
withdrawn. 

Claim 9 depends on independent claim 1, and therefore the final rejection of claim 9 is 
improper for the reasons explained above. As explained above, one of ordinary skill in the art 
would not have applied the friction welding process of Larsen to the shrink fitted structure in 
Danjou. Thus, nothing in the proposed combination suggests welding a curved differential 
housing to a blank surface. The final rejection of claim 9 is therefore improper and should be 
withdrawn. 

Claim 10 depends on independent claim 1, and therefore the final rejection of claim 10 is 
improper for the reasons explained above. As explained above, one of ordinary skill in the art 
would not have applied the friction welding process of Larsen to the shrink fitted structure in 
Danjou. Thus, nothing in the proposed combination suggests welding a differential housing to a 
snorkel. The final rejection of claim 10 is therefore improper and should be withdrawn. 

(4) ri.ims 1. 6. 7 anH Q-10 are patent a ble, under 35 U.S C. ^ 103(a) over Glaze in view of 
Daniou and Brownell. Walker, or Mahonev. 

With respect to independent claim 1, the Examiner argued that it would have been 
obvious to connect the components shown in Glaze and Danjou with the linear friction welding 
methods shown in Brownell, Walker and Mahoney. As noted above, however, the shrink fit 
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connection taught in Danjou would have led one of ordinary skill in the art away from 
considering the linear friction welding methods taught by Brownell, Walker and Mahoney. 

Danjou teaches shrink-fitting axle tubes 5 into the flange portions 3a and 3b before 
welding them together (col. 3, line 66 to col. 4, line 3). As is known in the art, shrink fitting parts 
together will make it practically impossible to move the parts relative to each other. Brownell, 
Walker and Mahoney, by contrast, all require oscillation of parts relative to each other to create 
the necessary friction and heat to create the weld. Thus, one of ordinary skill in the art would not 
have considered Brownell, Walker, or Mahoney acceptable welding methods to be used with 
Danjou. To establish a prima facie case of obviousness, there must be a reasonable expectation of 
success in the proposed combination. MPEP § 2143. Clearly, the shrink fit connection taught in 
Danjou would eliminate any reasonable expectation of success in incorporating the linear friction 
welding process shown in Brownell, Walker or Mahoney. Because there is no motivation to 
combine Danjou with Brownell, Walker or Mahoney, the final rejection of claim 1 is improper 
and should be withdrawn. 

Claims 6 and 7 depend on independent claim 1, and therefore the final rejection of claims 
6 and 7 is improper for the reasons explained above. As explained above, one of ordinary skill in 
the art would not have applied the linear friction welding process of Brownell, Walker, or 
Mahoney to the shrink fitted components shown in Danjou because the shrink fitted components 
will not be able to oscillate with respect to each other as required by Brownell, Walker, or 
Mahoney. The final rejection of claims 6 and 7 is therefore improper and should be withdrawn. 

Claim 9 depends on independent claim 1, and therefore the final rejection of claim 9 is 
improper for the reasons explained above. As explained above, one of ordinary skill in the art 
would not have applied the linear friction welding process of Brownell, Walker, or Mahoney to 
the stmctures shown in Glaze and Danjou because the shrink fitted components in Danjou are not 
able to oscillate with respect to each other. Thus, nothing in the proposed combination suggests 
welding a curved differential housing to a blank surface in the claimed manner. The final 
rejection of claim 9 is therefore improper and should be withdrawn. 
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Claim 10 depends on independent claim 1, and therefore the final rejection of claim 10 is 
improper for the reasons explained above. As explained above, one of ordinary skill in the art 
would not have applied the linear friction welding process of Brownell, Walker, or Mahoney to 
structures in Glaze and Danjou because the shrink fitted components in Danjou are not able to 
oscillate with respect to each other. Thus, nothing in the proposed combination suggests welding 
a differential housing to a snorkel in the claimed manner. The final rejection of claim 10 is 
therefore improper and should be withdrawn. 



(5) Claims 1-3 are patentable under I'i U.S.C. § 103(a) over Stewart in view of Gale. 

With respect to independent claim 1, the Examiner admitted that Stewart does not teach a 
specific welding method, but asserted that it would have been obvious to modify the teachings of 
Stewart by those of Gale because "[o]ne would have been motivated to use the welding method 
taught by Gale as a specific welding means for fastening the parts" (p. 8). Appellant respectfully 
disagrees. 

There is no motivation to combine Stewart with Gale because, as explained above. Gale 
specifically requires the parts being welded together to have significantly different cross- 
sectional areas. The material of the smaller tube will therefore melt or bum away, allowing it to 
weld to the larger tube when the two tubes are pressed together (page 2, lines 9-68). 

As can be seen in Figure 5 of Stewart, an upper wall portion 24 of a tube segment 20 and 
a channel shaped stamping 26 welded to the upper wall portion 24 have planar surface areas that 
are welded together. The planar structure of the stamping 26 makes Gale's welding method 
completely inappropriate because the melting or burning away of material required in Gale's 
method would likely compromise the structure of the stamping 26. 

Appellant notes that Gale expects material to be burned away to reduce welding time 
(page 2, lines 62-68). While this material loss would be insignificant for tubes or other materials 
having significant expendable length, it would be unacceptable for sheet-like structures such as 
those shown in Stewart because the material loss caused by Gale's method has the potential to 
make the stamping 26 thin enough to lose structural soundness and defeat the purpose of the 
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Stamping 26, which is to add stress resistance to the housing (col. 3, line 37-39). "If the proposed 
modification would render the prior art invention being modified unsatisfactory for its intended 
purpose, there is no suggestion or motivation to make the proposed modification." MPEP § 
2143.01. Thus, one of ordinary skill in the art would not have even considered Gale in selecting a 
welding method for attaching the stamping 26 to the tube segment 20. 

Because the Examiner has not shown any motivation to combine Stewart and Gale and 
because the proposed combination would change the operating principles taught in Stewart, the 
Examiner has failed to establish a prima facie case of obviousness with respect to independent 
claim 1. The final rejection of claim 1 is therefore improper and should therefore be withdrawn. 

Claims 2 and 3 depend on independent claim 1, and therefore the final rejection of claims 
2 and 3 is improper for the reasons explained above. As explained previously, one of ordinary 
skill in the art would not have seen any reason to create an electric potential between a 
differential housing surface and a blank surface given the teachings of Stewart and Gale because 
the welding method taught in Gale is inappropriate for the planar channel shaped stamping 26 
and upper wall portion 24 shown in Stewart. The final rejection of claims 2 and 3 is therefore 
improper and should be withdrawn. 

(6) ri.im. 4 and 5 are p.t^nf.hle under TT S C. S 103fa) over Stewart in view of Gale and 
further in view of Cox. 

Claim 4 depends on independent claim 1, and therefore the final rejection of claim 4 is 
improper for the reasons explained above. As explained above, there is no motivation to combine 
Stewart with Gale because the welding process taught in Gale is inappropriate for joining the 
planar structures shown in Stewart. Further, as previously noted, there is no motivation to put 
Cox and Gale in the same combination because Cox and Gale contain conflicting teachings. The 
final rejection of claim 4 is therefore improper and should be withdrawn. 

Claim 5 depends on independent claim 1, and therefore the final rejection of claim 5 is 
improper for the reasons explained above. As explained above, there is no motivation to combine 
Stewart with Gale because the welding process taught in Gale is inappropriate for joining the 
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planar structures shown in Stewart. Further, as previously noted, there is no motivation to put 
Cox and Gale in the same combination because Cox and Gale contain conflicting teachings. 
Thus, the proposed combination fails to suggest repeating the steps of moving a differential 
housing surface and blank surface apart and together until they are welded together. The final 
rejection of claim 5 is therefore improper and should be withdrawn. 

(7) rinim. 1. 6. and « «r^. patentable u nHpr TI S.C. S 103(a) over Stewart in view of 
Larsen. 

With respect to independent claim 1, the Examiner admitted that Stewart does not teach a 
specific welding method, but asserted that "[ojne would have been motivated to use the welding 
method taught by Larsen as a specific welding means for fastening the parts" (p. 10). Appellant 
respectfully disagrees. 

The friction welding process taught in Larsen focuses on welding a rotatable element to a 
fixed element at a specific rotational position (col. 1, lines 5-8; col. 2, lines 14-25). One of 
ordinary skill in the art would not have even considered Larsen in determining an appropriate 
welding method in Stewart because the stamping 26 and the tube segment 20 are not rotatable 
with respect to each other, nor are they designed to be. Further, the position of the stamping 26 
within the tube segment 20 makes it impossible to rotate either component in a manner that 
allows rotational friction welding to occur. Thus, there is no motivation to combine Stewart with 
Larsen. The final rejection of claim 1 is therefore improper and should be withdrawn. 

Claims 6 and 8 depend on independent claim 1, and therefore the final rejection of claims 
6 and 8 is improper for the reasons explained above. As explained above, one of ordinary skill in 
the art would not have applied the rotational friction welding process of Larsen to the structure 
shown in Stewart because it is impossible to rotate the stamping 26 with respect to the tube 
segment 20. The final rejection of claims 6 and 8 is therefore improper and should be withdrawn. 
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(8) ri.im. 1 -3 and 9 are patentable un H er TI.S.C. $ lO^(a) over Danjou in view of Gale. 

With respect to independent claim 1, the Examiner admitted that Danjou does not teach a 
specific welding method, but asserted that Gale teaches a process of welding surfaces together. 
The Examiner then argued that it would have been obvious to modify the teachings of Danjou by 
the teachings of Gale, stating that "[o]ne would have been motivated to use the welding method 
taught by Gale as a specific welding means for fastening the parts and also as a welding means 
for fastening parts of different cross section, as taught by Gale" (Final Office Action, p. 12). 
Appellant respectfully disagrees. 

As argued above, the Examiner is not permitted to make a bald assertion that the Gale 
welding method would have been obvious for joining together the structures shown in Danjou 
without explaining where the teaching or suggestion of the combination is found in the prior art. 
"The mere fact that references can be combined or modified does not render the resultant 
combination obvious unless the prior art also suggests the desirability of the combination." 
MPEP § 2143.01. The Examiner has not shown where the prior art provides a suggestion or 
motivation for the proposed combination. 

As explained above, Gale requires a large cross-sectional area difference between the two 
parts being welded together. Without this difference, the method taught in Gage would be 
impossible because the resistance difference will not be high enough to melt the smaller tube and 
simultaneously generate enough residual heat to the larger tube to create a proper weld (page 2, 
lines 25-48). Danjou, however, shows components having roughly the same cross-sectional area. 
One of ordinary skill in the art would not have even considered Gale's welding method as an 
acceptable method for connecting the components in Glaze or Danjou. The mere fact that Danjou 
mentions welding is not enough to suggest incorporating the method shown in Gale because Gale 
requires specific relationships between the components being welded to produce the weld. One 
of ordinary skill in the art would have had to ignore the explicit teachings of Gale to make it 
applicable to the structures shown in Danjou. 

Because the Examiner has not shown any motivation to combine the references and 
because the proposed combination would change the operating principles taught in Gale, the 
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Examiner has failed ,o establish a prima facie case of obviousness with respect to independent 
claim 1. The final rejection of claim 1 is therefore improper and should therefore be withdrawn. 

Claim 2 depends on independent claim 1. and therefore the final rejection of claim 2 is 
improper for the reasons explained above. As explained previously, one of ordinary skill in the 
art would no. have seen any reason to create an electric potenUal between a differenrial housmg 
surface and a blank surface given the teachings of Danjou and Gale because the surfaces would 
not have created the large cross Seconal atea differences required in the teachings of Gale. The 
final rejection of claim 2 is therefore improper and should be withdrawn. 

Claim 3 depends on independent claim 1, and therefore the final rejection of claim 3 is 
improper for the reasons explained above. As explained previously, one of ordinary skill in the 
art would not have seen any reason to create an electric potential between a differential housmg 
surface and a blank surface and move them in proximity to each other given the teachmgs of 
Danjou and Gale because the surfaces would not have created the large cross sectional area 
diffen^nces required in the teachings of Gale. The final rejection of claim 3 is therefore improper 
and should be withdrawn. 

Claim 9 depends on independent claim 1, and therefore the final rejection of claim 9 is 
in^proper for the reasons explained above. Further, both Danjou teach flat differential housing 
surfaces, while Gale does not even show a differential housing, nor does Gale teach a weldmg 
method applicable to the differential housing surface and other component surfaces shown m 
Danjou. The final rejection of claim 9 is therefore improper and should be withdrawn. 

(9) ru^rr.. A .nd 5 are pa t -nt.Ki. ,.nHe.r 35 U.S.r 8 lO-^(a) over Danjon in view of Gale and 
fnrthpT in view of Cox. 

Claim 4 depends on independent claim 1, and therefore the final rejection of claim 4 is 
improper for the reasons explained above. As noted above, there is no motivation to combine 
Cox with Danjou and Gale because Cox and Gale contain conflicting teachings. Cox teaches 
moving rails with respect to each other to ensure uniform hearing of the surfaces to be welded up 
to the welding temperature (see, e.g., col. 4, lines 1-8), while Gale specifically teaches avotdmg a 
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Step Of preheating the surfaces to a uniform welding temperature by intentionally allowing the 
smaller tube to get hotter than the larger tube so that the larger tube is heated by the excess heat 
radiating from the smaller tube (page 2, lines 42-57; page 3, lines 72-80). The Examiner is not 
permitted to ignore these contradictory teachings without weighing the suggestive power of each 
reference and taking that into account in the proposed combination. MPEP § 2143.01. The final 
rejection of claim 4 is therefore improper and should be withdrawn. 

Claim 5 depends on independent claim 1, and therefore the final rejection of claim 5 is 
improper for the reasons explained above. As noted above, there is no motivation to combine 
Cox with Gale and Danjou because, in part, Gale and Cox contain contradictory teachings. Thus, 
the proposed combination fails to suggest repeating the steps of moving a differential housing 
surface and blank surface apart and together until they are welded together. The final rejection of 
claim 5 is therefore improper and should be withdrawn. 

(10) ri.ims 1. 6. 8. and Q nre, natentable n nHer 35 U.S.C. § 103(r) over Danjou in view of 
Larsen. 

With respect to independem claim 1, the Examiner argued that it would have been 
obvious to connect the components shown in Danjou with the vibration welding method shown 
in Larsen. As noted above, however, the shrink fit connection taught in Danjou makes it 
impossible to incorporate the friction welding method shown in Larsen because the shrink fit 
connection immobilizes the joined components with respect to each other. Thus, one of ordinary 
skill in the art would not have considered Larsen an acceptable welding method to be used with 
Danjou. To establish a prima facie case of obviousness, there must be a reasonable expectation of 
success in the proposed combination. MPEP § 2143. Clearly, the shrink fit connection taught in 
Danjou would eliminate any reasonable expectation of success in incorporating the friction 
welding process shown in Larsen. Because there is no motivation to combine Danjou with 
Larsen, the final rejection of claim 1 is improper and should be withdrawn. 

Claims 6 and 8 depend on independent claim 1, and therefore the final rejection of claims 
6 and 8 is improper for the reasons explained above. As explained above, one of ordinary skill in 
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,he ar, would not have applied the friction welding process of Larsen to me shrink fitted stmcture 
shown in Danjou. The final rejection of claims 6 and 8 is therefore improper and should be 

withdrawn. 

Claim 9 depends on independent claim 1, and therefore the final rejection of claim 9 is 
improper for the reasons explained above. As explained above, one of ordinao' skill in the art 
would not have applied the friction welding process of Larsen to the shrink fitted structure m 
Danjou. Thus, nothing in the proposed combination suggests welding a curved differential 
housing to a blank surface. The final rejection of claim 9 is therefore improper and should be 
withdrawn. 

(U) -^--^ . ^ 7 .nd 9 a- - r----'-- ""-^-^ 35 TT S r . 103(a) over Danjou in view of 
Rrownell. W alkftr nr Mahonev. 

With respect to independent claim 1, the Examiner argued that it would have been 
obvious to connect the components shown in Danjou with the linear friction welding methods 
shown in Brownell, Walker and Mahoney. As noted above, however, the shrink fit connection 
taught in Danjou would have led one of ordinary skill in the art away from considering the hnear 
friction welding methods taught by Brownell, Walker and Mahoney because shrink fitting will 
create a firm connection between the parts, making it virtually impossible to move the connected 
parts relative to each other, 

Brownell, Walker and Mahoney all require oscillation of parts relative to each other to 
create the necessarr friction and heat to weld the parts together. Thus, one of ordinary skill in the 
art would not have considered Brownell, Walker, or Mahoney acceptable welding methods to be 
used with Danjou. As explained above, the shrink fit connection taught in Danjou would 
eliminate any reasonable expectation of success in incorporating the linear friction welding 
process shown in Brownell, Walker or Mahoney as required by MPEP § 2143. Because there is 
no motivation to combine Danjou with Brownell, Walker or Mahoney, the final injection of 
claim 1 is improper and should be withdrawn. 
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Claims 6 and 7 depend on independent clai™ 1, and » .he fna, .jec«on of c a,™s 
6 and 7 is improper for .he .^ons explained above. M explained above, one of ordinary S..U .n 
,e an wouid no. Have appiied .he linear fricion welding p-ces. of Brownel Walter, or 
Mahoney .o .he shrink m.ed componems shown in Danjou because ^ shrink fined con,p«nen. 
! 1 no. be able .0 oscilla,e wi.h res^c. .o each o,her as re<,n,red by B^wnell, WalKer, or 
Mahoney. The final rejecUon of claims 6 and 7 is .herefo. improper and should be w,d,drawn. 

Claim 9 depends on independen. claim 1, and .herefore *e final .ejeCon of claim 9 ,s 
improper for .he reasons explained above. As explained above, one of ordinary sldU in d,e ^ 
Juld no. have applied *e l.near fHcrion wel.n. prcess of BrowneU, Walker, or « o 
.he s«.c.u. in Danjou because .he shnnk fi.«d componen.s in Danjou are no. able .o osc,lla« 
wi,h «spec. .0 each o.her. Thus, nothing in .he p^posed combinaiion suggesis welding a curved 
<„ffe«nfial housing .o a blank surface. The final rejecUon of claim 9 is *e.fore improper and 
should be withdrawn. 

(12) nr- """•■"■^ble nni ^r IT S r ^ m(.) over App eljanfeAP^ 

Wi.h respec, .o independen. cla,m 1, .he Examiner argued ,ha. ".he hea. crea.ed by .he ar. 
would be sufficiem .o weld .he surfaces .oge.her" (p. 16). However, *e Appellan.'s APA *.s 
„o..each"generafi„ghea.fi^a.,eas,o„eof.hesesurfaces«,!^"as<ec«ed-^^^ 

1 AUhough applying an ^ .o ,he parts being welded .oge.her may cau. .he hea. .o flow 
,Kroughpor.,o„s of .hepar.s,.hehea. is genera.edby .he arc,no,fi^atleas.oneof the surfaces 

being welded .oge.her. Fur.her. .he hea. is no. genera^d a. the in.rface of me surfaces; ,ns«a4 
i„ „e case of arc welding, the heat is generated at the outer periphery of the surfaces .o be jotned 
together. The fin^ rejection of claim 1 is theteto. improper and should be withdrawn. 

Claim 9 depends on independent claim 1, and therefore .he final rejection of claim 9 is 
improper for fte reasons explained above. As explained above, noting in APP^"-''^^'^ 
sugges.s genera.ing hea. ton « 1-t one surface to be welded. Thet^fore, nothmg ,n th 
Ap^Uanfs APA suggests welding a curved differential housing .o a blank surface ,n the c.atmed 
manner. The final rejecUon of claim 9 is .he^fore improper and should be withdrawn. 
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Claim 10 depends on independent claim 1, and therefore the final rejection of claim 10 is 
improper for the reasons explained above. As explained above, nothing in Appellant's APA 
suggests generating heat from at least one surface to be welded. Thus, nothing in the proposed 
combination suggests welding a differential housing to a snorkel. The final rejection of claim 10 
is therefore improper and should be withdrawn. 

X. CONCLUSION 

For the reasons explained above, the final rejection of claims 1-10 is improper and should 
be withdrawn. 



Respectfully submitted, 
CARLSON<^ASKEY 
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XL APPENDIX 
Claims on appeal 

1 . A method of welding comprising the steps of: 
providing a differential housing surface; 
providing a blank surface; 

generating heat from at least one of these surfaces at their interface sufficient to weld the 
surfaces together; and 

applying the surfaces together. 

2. The method of claim 1 wherein the heat is generated by electric discharge between 
the surfaces. 

3. The method of claim 2 wherein the electric discharge results from creating an 
electric potential between the surfaces and moving the surfaces in proximity to each other to 
effect the electric discharge. 

4. The method of claim 3 further including the step of moving the surfaces apart, 
creating another electric potential between the surfaces, moving the suri^aces in proximity to each 
other to effect the electric discharge between the surfaces, and applying the surfaces together. 

5. The method of claim 4 repeated until the surfaces are sufficiently welded together. 

6. The method of claim 1 wherein the heat is generated by friction between the 
surfaces. 

7. The method of claim 6 wherein the friction is created by moving one surface 
translationally relative to the other surface. 
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8. The method of claim 6 wherein the friction is created by moving one surface 
rotationally relative to the other surface. 

9. The method of claim 1 wherein the differential housing surface is curved. 

10. The method of claim 1 wherein the blank surface is a snorkel. 
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I) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
%vriiiS^EFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 



Applicant: Melekian, et al. 

Serial No.: 09/779,961 Examiner: McHenry Kevin L. 

Filed: February 9, 2001 Group Art Unit: 1725 

Title: METHOD FOR WELDING AN AXLE HOUSING 



Mail Stop Appeal Brief-Patents 
Commissioner of Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



APPEAL BRIEF UNDER 37 CF.R. § 1.192 

Sir: 

This is an Appeal Brief under 37 CF.R. § 1.192 appealing the Final Rejection of the 
Primary Examiner dated April 18, 2003 (Paper No. 8). Each of the topics required by 37 CF.R. 
§ 1.192 is presented in this Brief and is labeled appropriately. 

A check in the amount of $330 is enclosed for the filing fee. If any additional fees or 
extensions are required, the Commissioner is authorized to charge Deposit Account No. 50-1482, 
in the name of Carlson, Gaskey & Olds. 



I. REAL PARTY IN INTEREST 

Meritor Heavy Vehicle Technology LLC is the real party in interest of the present 
application. An assignment of all rights in the present application to Meritor Heavy Vehicle 
Technology LLC was executed by the inventor and recorded by the U.S. Patent and Trademark 
Office at Reel 01 1550, Frame 0910. 
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II. RELATED APPF.ALS AND IN TERFERENCES 
There are no appeals or interferences related to the present application of which the 
Appellants are aware. 

III. STATUS OF CLAIMS 
Claims 1-10, which are presented in the Appendix, stand finally rejected. Accordingly, 
the Appellants hereby appeal the final rejection of claims 1-10. 

IV. STATUS OF AMENDMENTS 

In response to a Final Office Action dated April 18. 2003, Appellant filed a Request for 
Reconsideration dated June 18, 2003 cancelling claims 1 1-20. The Examiner entered the Request 
for Reconsideration in an Advisory Action dated July 7, 2003, but maintained the rejection of 
remaining pending claims 1-10. 

V. SUMMARY OF INVENTION 

The invention is generally directed to a method of welding a differential housing 10 and a 
snorkel 14 together. Rather than relying on an outside arc welding device, the inventive method 
generates heat from at least one of the surfaces 26, 30 to be welded at its interface. The surfaces 
are then pressed against each other to weld them together. Because heat is generated from at least 
one of the surfaces at their interface, this method of welding avoids having to position a heat 
source near the curved surface of the housing 10 (Figures 2, 3, 4 and 5). 

In one embodiment, heat is generated by electric discharge between the surfaces 26, 30. 
The electtic discharge is generated by creating an electiic potential between the surfaces 26, 30 
and moving the surfaces near each other, creating an arc between the surfaces 26, 30. The heat 
from the electric discharge melts the surfaces 26, 30 at their interface. The molten surfaces are 
then pressed together to bond them together (Figure 3; page 4, line 15 to page 5, Une 8). 

Alternatively, heat may be generated at the surfaces 26, 30 via friction. Rubbing the 
surfaces against each other in a translational or rotational manner creates heat to melt the surfaces 
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26, 30 at their interface, allowing them to be welded together when they are pressed against ea 
other. (Figure 5; page 5, lines 9-21). 

VI. REFERENCES OF RECORD 
In the Final Rejection of April 18, 2003, the Examiner relied upon the following prior 



references: 




(1) 


U.S. Patent No. 4.754,847 to Glaze et al. ("Glaze"); 


(2) 


U.S. Patent No. 5,442,977 to Danjou et al. ("Danjou"); 


(3) 


U.S. Patent No. 1,323,178 to Gale ("Gale"); 


(4) 


U.S. Patent No. 2, 911, 526 to Cox ("Cox"); 


(5) 


U.S. Patent No. 4,552,609 to Larsen ("Larsen"); 


(6) 


U.S. Patent No. 6,095,402 to Brownell et al. ("Brownell"); 


(7) 


U.S. Patent No. 6,106,233 to Walker et al. ("Walker"); 


(8) 


U.S. Patent No. 6,237,834 to Mahoney et al. ("Mahoney"); 


(9) 


U.S. Patent No. 4,221,138 to Stewart et al. ("Stewart"); 


(10) 


Appellant's Admitted Prior Art ("Appellant's APA"). 



VII. ISSUES 
The issues addressed in this Appeal are: 

(1) whether claims 1-3 and 9-10 are patentable under 35 U.S.C. § 103(a) over Glaze 
in view of Danjou and Gale; 

(2) whether claims 4 and 5 are patentable under 35 U.S.C. § 103(a) over Glaze in 
view of Danjou and Gale and further in view of Cox; 

(3) whether claims 1, 6 and 8-10 are patentable under 35 U.S.C. § 103(a) over Glaze 
in view of Danjou and Larsen; 
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(4) whether claims 1, 6, 7 and 9-10 are patentable under 35 U.S.C. § 103(a) over 
Glaze in view of Danjou and Brownell, Walker, or Mahoney; 

(5) whether claims 1-3 are patentable under 35 U.S.C. § 103(a) over Stewart in view 
of Gale; 

(6) whether claims 4 and 5 are patentable under 35 U.S.C. § 103(a) over Stewart in 
view of Gale and further in view of Cox. 

(7) whether claims 1 , 6, and 8 are patentable under 35 U.S.C. § 103(a) over Stewart in 
viewof Larsen; 

(8) whether claims 1-3 and 9 are patentable under 35 U.S.C. § 103(a) over Danjou in 
view of Gale; 

(9) whether claims 4 and 5 are patentable under 35 U.S.C. § 103(a) over Danjou in 
view of Gale and further in view of Cox; 

(10) whether claims 1, 6, 8, and 9 are patentable under 35 U.S.C. § 103(a) over Danjou 
in view of Larsen; 

(11) whether claims 1, 6, 7 and 9 are patentable under 35 U.S.C. § 103(a) over Danjou 
in view of Brownell, walker or Mahoney; 

(12) whether claims 1 and 9-10 are patentable under 35 U.S.C. § 103(a) over 
Appellant's APA. 

VIII. GROUPING OF CLAIMS 

For purposes of this Appeal, the claims are grouped as follows: 

(1) Claim 1 stands or falls alone; 

(2) Claims 2 and 3 stand or fall together; 

(3) Claim 4 stands or falls alone; 

(4) Claim 5 stands or falls lone; 
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(5) Claims 6, 7, and 8 stand or fall together; 

(6) Claim 9 stands or falls alone; 

(7) Claim 10 stands or falls alone. 

TX. ARGUMENTS 

(1) Claims 1-3 and 9-10 are patentable under 35 TT.S.C. S 103(a) over Glaze in view of 
Daniou and Gale. 

With respect to independent claim 1, The Examiner admitted that Glaze does not teach 
how a differential housing surface and snorkel are fastened together, but asserted that Danjou 
teaches a structure where blanks are welded to a housing. The Examiner also admitted that 
Danjou does not teach a specific welding method, but asserted that Gale teaches a process of 
welding surfaces together. The Examiner then argued that it would have been obvious to modify 
the teachings of Glaze by those of Danjou and Gale, stating that "[o]ne would have been 
motivated to do so in order to provide a means of fastening the differential housing surface by 
using welding as a fastening means, as taught by Danjou et al." and that "[o]ne would have been 
motivated to use the welding method taught by Gale as a specific welding means for fastening 
the parts and also as a welding means for fastening parts of different cross section, as taught by 
Gale" (Final Office Action, p. 3). Appellant respectfully disagrees. 

The Examiner is not permitted to make a bald assertion that the Gale welding method 
would have been obvious for joining together the structures shown in Glaze and Danjou without 
explaining where the teaching or suggestion of the combination is found in the prior art. "The 
mere fact that references can be combined or modified does not render the resultant combination 
obvious unless the prior art also suggests the desirability of the combination." MPEP § 2143.01. 
The Examiner has not shown where the prior art provides a suggestion or motivation for the 
proposed combination. Further, "the proposed modification cannot change the principle of 
operation of a reference." MPEP § 2143.01. Attempting to incorporate the welding method of 
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Gale into the structures of Glaze and Danjou would completely change the operating principles 
of Gale. 

More particularly, there is no motivation to combine Glaze and Danjou with Gale because 
Gale specifically requires the parts being welded together to have significantly different cross- 
sectional areas. Gale's entire premise is based on the fact that a small, thin gauge tube will have a 
much higher electrical resistance than a larger one. As electric current is applied to both tubes, 
the smaller tube will heat more rapidly than the large tube, with the highest resistance occurring 
at the end of the smaller tube. The material of the smaller tube will therefore melt or bum away, 
allowing it to weld to the larger tube when the two tubes are pressed together (page 2, lines 9-68). 
Without a large cross-sectional area difference between the two parts being welded together, the 
method taught in Gage would be impossible because the resistance difference will not be high 
enough to simultaneously melt the smaller tube and heat the larger tube to create a proper weld 
(page 2, lines 25-48). 

Glaze and Danjou, however, both show components having roughly the sanie cross- 
sectional area. Therefore, one of ordinary skill in the art would not have even considered Gale's 
welding method as an acceptable method for connecting the components in Glaze or Danjou. The 
mere fact that Danjou mentions welding is not enough to suggest incorporating the particular 
welding method shown in Gale because Gale requires specific relationships between the 
components being welded to produce the weld, relationships tiiat Glaze and Danjou do not show. 
One of ordinary skill in the art would have had to ignore the explicit teachings of Gale to make it 
applicable to the structures shown in Glaze and Danjou. 

Because tiie Examiner has not shown any motivation to combine the references and 
because the proposed combination would change the operating principles taught in Gale, the 
Examiner has failed to establish a prima facie case of obviousness with respect to independent 
claim 1. The final rejection of claim 1 is therefore improper and should therefore be withdrawn. 

Claims 2 and 3 depend on independent claim 1, and therefore the final rejection of claims 
2 and 3 is improper for the reasons explained above. As explained previously, one of ordinary 
skill in the art would not have been led to create an electric potential between a differential 
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housing surface and a blank surface given the teachings of Glaze, Danjou and Gale because the 
surfaces would not have created the large cross sectional area differences required in the 
teachings of Gale. The final rejection of claims 2 and 3 is therefore improper and should be 
withdrawn. 

Claim 9 depends on independent claim 1, and therefore the final rejection of claim 9 is 
improper for the reasons explained above. Further, both Glaze and Danjou teach flat differential 
housing surfaces, while Gale does not even show a differential housing, nor does Gale teach a 
welding method applicable to the differential housing surface and other component surfaces 
shown in Glaze and Danjou. The final rejection of claim 9 is therefore improper and should be 
withdrawn. 

Claim 10 depends on independent claim 1, and therefore the final rejection of claim 10 is 
improper for the reasons explained above. As previously noted, Gale does not teach a welding 
method that can be applied to join a differential housing surface and any other surface having a 
comparable cross-sectional area, such as a snorkel. The final rejection of claim 10 is therefore 
improper and should be withdrawn. 



(2) Claims 4 and 5 are- patentable unde r U.S.C. § 103(a) over Glaze in view of Danjou and 
Gale and further in view of Cox. 

In the Final Office Action, the Examiner admitted that the Glaze/Danjou/Gale 
combination fails to teach moving the surfaces to be welded apart and together until the surfaces 
are welded together, but asserted that Cox teaches such a process. Appellant respectfully 
disagrees. 

Claim 4 depends on independent claim 1, and therefore the final rejection of claim 4 is 
improper for the reasons explained above. There is also no motivation to add Cox to the 
proposed combination because Cox and Gale contain conflicting teachings. Cox teaches moving 
rails with respect to each other to ensure uniform heating of the surfaces to be welded up to the 
welding temperature (see, e.g., col. 4. Hnes 1-8). Gale, on the other hand, specifically teaches 
avoiding a step of preheating the surfaces to a uniform welding temperature by intentionally 
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allowing the smaller tube to get hotter than the larger tube so that the larger tube is heated by the 
excess heat radiating from the smaller tube (page 2, lines 42-57; page 3, lines 72-80. The 
Examiner is not permitted to ignore these contradictory teachings without weighing the 
suggestive power of each reference and taking that into account in the proposed combination. 
MPEP § 2143.01. The final rejection of claim 4 is therefore improper and should be withdrawn. 

Claim 5 depends on independent claim 1, and therefore the final rejection of claim 5 is 
improper for the reasons explained above. As noted above, there is no motivation to combine 
Gale and Cox with Glaze and Danjou because, in part. Gale and Cox contain contradictory 
teachings. Thus, the proposed combination fails to suggest repeating the steps of moving a 
differential housing surface and blank surface apart and together until they are welded together. 
The final rejection of claim 5 is therefore improper and should be withdrawn. 



(3) Claims 1. 6 and 8-10 are patentable under 35 TT S.C. S 103(a) over Glaze in view of 
Daniou and Larsen. 

With respect to independent claim 1, the Examiner argued that it would have been 
obvious to connect the components shown in Glaze and Danjou with the friction welding method 
shown in Larsen. Appellant respectfully notes, however, that the Examiner is not permitted to 
simply assert that one would have been motivated to use the welding process taught in Larsen to 
connect components shown in Glaze and Danjou by stating that such a combination provides "a 
welding method that is low in cost, is unifonn, and allows welding of dissimilar materials, as 
Larsen teaches" (p. 5). Glaze does not even mention welding, as admitted by the Examiner, and 
Danjou only mentions welding in passing without raising any of the issues solved by Larsen. 

In fact, Danjou teaches shrink-fitting axle tubes 5 into the flange portions 3a and 3b 
before welding them together (col. 3, line 66 to col. 4, line 3). As is known in the art, shrink 
fitting will create a firm, virtually immovable connection between the parts, making it impossible 
to move the parts relative to each other for friction welding. Thus, one of ordinary skill in the art 
would not have considered the method shown in Larsen an acceptable welding method to be used 
with Danjou or Glaze. To establish a prima facie case of obviousness, there must be a reasonable 
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expectation of success in the proposed combination. MPEP § 2143. Clearly, the shrink fit 
connection taught in Danjou would eliminate any reasonable expectation of success in 
incorporating the friction welding process shown in Larsen. Because there is no motivation to 
combine Glaze and Danjou with Larsen, the final rejection of claim 1 is improper and should be 
withdrawn. 

Claims 6 and 8 depend on independent claim 1, and therefore the final rejection of claims 
6 and 8 is improper for the reasons explained above. As explained above, one of ordinary skill in 
the art would not have applied the friction welding process of Larsen to the shrink fitted structure 
shown in Danjou. The final rejection of claims 6 and 8 is therefore improper and should be 
withdrawn. 

Claim 9 depends on independent claim 1, and therefore the final rejection of claim 9 is 
improper for the reasons explained above. As explained above, one of ordinary skill in the art 
would not have appUed the friction welding process of Larsen to the shrink fitted structure in 
Danjou. Thus, nothing in the proposed combination suggests welding a curved differential 
housing to a blank surface. The final rejection of claim 9 is therefore improper and should be 
withdrawn. 

Claim 10 depends on independent claim 1, and therefore the final rejection of claim 10 is 
improper for the reasons explained above. As explained above, one of ordinary skill in the art 
would not have applied the friction welding process of Larsen to the shrink fitted structure in 
Danjou. Thus, nothing in the proposed combination suggests welding a differential housing to a 
snorkel. The final rejection of claim 10 is therefore improper and should be withdrawn. 



(4) rimms 1. 6. 7 anH Q-IO are natent a hle under 35 U.S C. ^ 103(a) over Glaze in view of 
Daniou and Brownell. Walker, or M ahonev. 

With respect to independent claim 1, the Examiner argued that it would have been 
obvious to connect the components shown in Glaze and Danjou with the linear friction welding 
methods shown in Brownell, Walker and Mahoney. As noted above, however, the shrink fit 
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connection taught in Danjou would have led one of ordinary skill in the art away from 
considering the linear friction welding methods taught by Brownell, Walker and Mahoney. 

Danjou teaches shrink-fitting axle tubes 5 into the flange portions 3a and 3b before 
welding them together (col. 3, line 66 to col. 4, line 3). As is known in the art, shrink fitting parts 
together will make it practically impossible to move the parts relative to each other. Brownell. 
Walker and Mahoney, by contrast, all require oscillation of parts relative to each other to create 
the necessary friction and heat to create the weld. Thus, one of ordinary skill in the art would not 
have considered Brownell, Walker, or Mahoney acceptable welding methods to be used with 
Danjou. To establish a prima facie case of obviousness, there must be a reasonable expectation of 
success in the proposed combination. MPEP § 2143. Clearly, the shrink fit connection taught in 
Danjou would eliminate any reasonable expectation of success in incorporating the linear friction 
welding process shown in Brownell, Walker or Mahoney. Because there is no motivation to 
combine Danjou with Brownell, Walker or Mahoney, the final rejection of claim 1 is improper 
and should be withdrawn. 

Claims 6 and 7 depend on independent claim 1, and tiierefore the final rejection of claims 
6 and 7 is improper for the reasons explained above. As explained above, one of ordinary skill in 
the art would not have applied the linear friction welding process of Brownell, Walker, or 
Mahoney to the shrink fitted components shown in Danjou because the shrink fitted components 
will not be able to oscillate with respect to each other as required by Brownell, Walker, or 
Mahoney. The final rejection of claims 6 and 7 is therefore improper and should be withdrawn. 

Claim 9 depends on independent claim 1, and therefore the final rejection of claim 9 is 
improper for the reasons explained above. As explained above, one of ordinary skill in the art 
would not have applied the linear friction welding process of Brownell, Walker, or Mahoney to 
the structures shown in Glaze and Danjou because the shrink fitted components in Danjou are not 
able to oscillate with respect to each other. Thus, nothing in the proposed combination suggests 
welding a curved differential housing to a blank surface in the claimed manner. The final 
rejection of claim 9 is therefore improper and should be withdrawn. 
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Claim 10 depends on independent claim 1, and therefore the final rejection of claim 10 is 
improper for the reasons explained above. As explained above, one of ordinary skill in the art 
would not have applied the linear friction welding process of Brownell, Walker, or Mahoney to 
structures in Glaze and Danjou because the shrink fitted components in Danjou are not able to 
oscillate with respect to each other. Thus, nothing in the proposed combination suggests welding 
a differential housing to a snorkel in the claimed manner. The final rejection of claim 10 is 
therefore improper and should be withdrawn. 



(5) Claims 1-3 are patentable under ^'i U.S.C. S 103 fa^ over Stewart in view of Gale. 

With respect to independent claim 1, the Examiner admitted that Stewart does not teach a 
specific welding method, but asserted that it would have been obvious to modify the teachings of 
Stewart by those of Gale because "[o]ne would have been motivated to use the welding method 
taught by Gale as a specific welding means for fastening the parts" (p. 8). Appellant respectfiiUy 
disagrees. 

There is no motivation to combine Stewart with Gale because, as explained above. Gale 
specifically requires the parts being welded together to have significantly different cross- 
sectional areas. The material of the smaller tube will therefore melt or bum away, allowing it to 
weld to the larger tube when the two tubes are pressed together (page 2, lines 9-68). 

As can be seen in Figure 5 of Stewart, an upper wall portion 24 of a tube segment 20 and 
a channel shaped stamping 26 welded to the upper wall portion 24 have planar surface areas that 
are welded together. The planar stnicture of the stamping 26 makes Gale's welding method 
completely inappropriate because the melting or burning away of material required in Gale's 
method would likely compromise the structure of the stamping 26. 

Appellant notes that Gale expects material to be burned away to reduce welding time 
(page 2, lines 62-68). While this material loss would be insignificant for tubes or other materials 
having significant expendable length, it would be unacceptable for sheet-like structures such as 
those shown in Stewart because the material loss caused by Gale's method has the potential to 
make the stamping 26 thin enough to lose structural soundness and defeat the purpose of the 
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Stamping 26, which is to add stress resistance to the housing (col. 3, line 37-39). "If the proposed 
modification would render the prior art invention being modified unsatisfactory for its intended 
purpose, there is no suggestion or motivation to make the proposed modification." MPEP § 
2143.01. Thus, one of ordinary skill in the art would not have even considered Gale in selecting a 
welding method for attaching the stamping 26 to tiie tube segment 20. 

Because the Examiner has not shown any motivation to combine Stewart and Gale and 
because the proposed combination would change the operating principles taught in Stewart, the 
Examiner has failed to establish a prima facie case of obviousness with respect to independent 
claim 1. The final rejection of claim 1 is therefore improper and should therefore be witiidrawn. 

Claims 2 and 3 depend on independent claim 1, and tiierefore the final rejection of claims 
2 and 3 is improper for the reasons explained above. As explained previously, one of ordinary 
skill in the art would not have seen any reason to create an electiic potential between a 
differential housing surface and a blank surface given the teachings of Stewart and Gale because 
the welding method taught in Gale is inappropriate for the planar channel shaped stamping 26 
and upper wall portion 24 shown in Stewart. The final rejection of claims 2 and 3 is therefore 
improper and should be withdrawn. 

(6) Claims 4 and 5 are patentable under 35 U.S.C. § 103(a) o ver Stewart in view of Gale and 
further in view of Cox. 

Claim 4 depends on independent claim 1, and therefore tiie final rejection of claim 4 is 
improper for the reasons explained above. As explained above, there is no motivation to combine 
Stewart with Gale because ttie welding process taught in Gale is inappropriate for joining the 
planar stiuctures shown in Stewart. Further, as previously noted, there is no motivation to put 
Cox and Gale in the same combination because Cox and Gale contain conflicting teachings. The 
final rejection of claim 4 is therefore improper and should be withdrawn. 

Claim 5 depends on independent claim 1, and therefore the final rejection of claim 5 is 
improper for the reasons explained above. As explained above, there is no motivation to combine 
Stewart with Gale because the welding process taught in Gale is inappropriate for joining tiie 
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planar structures shown in Stewart. Further, as previously noted, there is no motivation to put 
Cox and Gale in the same combination because Cox and Gale contain conflicting teachings. 
Thus, the proposed combination fails to suggest repeating Uie steps of moving a differential 
housing surface and blank surface apart and together until they are welded together. The final 
rejection of claim 5 is therefore improper and should be withdrawn. 



(7) Claims 1. 6. and 8 are patentable under 35 U.S.C S 103fa^ over Stewart in view of 
Larsen. 

With respect to independent claim 1, the Examiner admitted tiiat Stewart does not teach a 
specific welding method, but asserted that "[o]ne would have been motivated to use the welding 
method taught by Larsen as a specific welding means for fastening the parts" (p. 10). Appellant 
respectfully disagrees. 

The friction welding process taught in Larsen focuses on welding a rotatable element to a 
fixed element at a specific rotational position (col. 1, Unes 5-8; col. 2, lines 14-25). One of 
ordinary skill in the art would not have even considered Larsen in determining an appropriate 
welding method in Stewart because the stamping 26 and the tube segment 20 are not rotatable 
with respect to each other, nor are they designed to be. Further, the position of the stamping 26 
within the tube segment 20 makes it impossible to rotate eitiier component in a manner that 
allows rotational friction welding to occur. Thus, there is no motivation to combine Stewart with 
Larsen. The final rejection of claim 1 is therefore improper and should be withdrawn. 

Claims 6 and 8 depend on independent claim 1, and therefore the final rejection of claims 
6 and 8 is improper for the reasons explained above. As explained above, one of ordinary skill in 
the art would not have applied the rotational friction welding process of Larsen to the structure 
shown in Stewart because it is impossible to rotate the stamping 26 with respect to the tube 
segment 20. The final rejection of claims 6 and 8 is therefore improper and should be withdrawn. 



13 



60,130-930 
00MRA0546 



(8) riaims 1-3 and 9 are natentable unHp.r 35 U.S.C. § 103fa) overDanjo u in view of Gale, 

With respect to independent claim 1, the Examiner admitted that Danjou does not teach a 
specific welding method, but asserted that Gale teaches a process of welding surfaces together. 
The Examiner then argued that it would have been obvious to modify the teachings of Danjou by 
the teachings of Gale, stating that "[o]ne would have been motivated to use the welding method 
taught by Gale as a specific welding means for fastening the parts and also as a welding means 
for fastening parts of different cross section, as taught by Gale" (Final Office Action, p. 12). 
Appellant respectfully disagrees. 

As argued above, the Examiner is not permitted to make a bald assertion that the Gale 
welding method would have been obvious for joining together the structures shown in Danjou 
without explaining where the teaching or suggestion of the combination is found in the prior art. 
"The mere fact that references can be combined or modified does not render the resultant 
combination obvious unless the prior art also suggests the desirability of the combination." 
MPEP § 2143.01. The Examiner has not shown where the prior art provides a suggestion or 
motivation for the proposed combination. 

As explained above. Gale requires a large cross-sectional area difference between the two 
parts being welded together. Without this difference, the method taught in Gage would be 
impossible because the resistance difference will not be high enough to melt the smaller tube and 
simultaneously generate enough residual heat to the larger tube to create a proper weld (page 2, 
lines 25-48). Danjou, however, shows components having roughly the same cross-sectional area. 
One of ordinary skill in the art would not have even considered Gale's welding method as an 
acceptable method for connecting the components in Glaze or Danjou. The mere fact that Danjou 
mentions welding is not enough to suggest incorporating the method shown in Gale because Gale 
requires specific relationships between the components being welded to produce the weld. One 
of ordinary skill in the art would have had to ignore the explicit teachings of Gale to make it 
applicable to the structures shown in Danjou. 

Because the Examiner has not shown any motivation to combine the references and 
because the proposed combination would change the operating principles taught in Gale, the 
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Examiner has failed to establish a prima facie case of obviousness with respect to independent 
claim 1. The final rejection of claim 1 is therefore improper and should therefore be withdrawn. 

Claim 2 depends on independent claim 1, and therefore the final rejection of claim 2 is 
improper for the reasons explained above. As explained previously, one of ordinary skill in the 
art would not have seen any reason to create an electric potential between a differential housing 
surface and a blank surface given the teachings of Danjou and Gale because the surfaces would 
not have created the large cross sectional area differences required in the teachings of Gale. The 
final rejection of claim 2 is therefore improper and should be withdrawn. 

Claim 3 depends on independent claim 1, and therefore the final rejection of claim 3 is 
improper for the reasons explained above. As explained previously, one of ordinary skill in the 
art would not have seen any i«ason to create an electric potential between a differential housing 
surface and a blank surface and move them in proximity to each other given the teachings of 
Danjou and Gale because the surfaces would not have created the large cross sectional area 
differences required in the teachings of Gale. The final rejection of claim 3 is therefore improper 
and should be withdrawn. 

Claim 9 depends on independent claim 1, and therefore the final rejection of claim 9 is 
improper for the reasons explained above. Further, both Danjou teach flat differential housing 
surfaces, while Gale does not even show a differential housing, nor does Gale teach a welding 
method applicable to tiie differential housing surface and other component surfaces shown in 
Danjou. The final rejection of claim 9 is therefore improper and should be withdrawn. 



(9) Claims 4 and 5 are natentable under 35 U.S.C. § 103fa) over Danj ou in view of Gale and 
further in view of Cox. 

Claim 4 depends on independent claim 1, and therefore the final rejection of claim 4 is 
improper for the reasons explained above. As noted above, there is no motivation to combine 
Cox with Danjou and Gale because Cox and Gale contain conflicting teachings. Cox teaches 
moving rails with respect to each other to ensure uniform heating of the surfaces to be welded up 
to the welding temperature (see, e.g., col. 4, lines 1-8), while Gale specifically teaches avoiding a 
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Step of preheating the surfaces to a uniform welding temperature by intentionally allowing the 
smaller tube to get hotter than the larger tube so that the larger tube is heated by the excess heat 
radiating from the smaller tube (page 2, lines 42-57; page 3, lines 72-80). The Examiner is not 
permitted to ignore these contradictory teachings without weighing the suggestive power of each 
reference and taking that into account in the proposed combination. MPEP § 2143.01. The final 
rejection of claim 4 is therefore improper and should be withdrawn. 

Claim 5 depends on independent claim 1, and therefore the final rejection of claim 5 is 
improper for the reasons explained above. As noted above, there is no motivation to combine 
Cox with Gale and Danjou because, in part. Gale and Cox contain contradictory teachings. Thus, 
the proposed combination fails to suggest repeating the steps of moving a differential housing 
surface and blank surface apart and together until they are welded together. The final rejection of 
claim 5 is therefore improper and should be withdrawn. 



(10) Claims 1. 6. 8. and 9 are patentable under 35 U.S.C. § 1 03fa) over Danjou in view of 
Larsen. 

With respect to independent claim 1, the Examiner argued that it would have been 
obvious to connect the components shown in Danjou with the vibration welding method shown 
in Larsen. As noted above, however, the shrink fit connection taught in Danjou makes it 
impossible to incorporate the friction welding method shown in Larsen because the shrink fit 
connection immobilizes the joined components with respect to each other. Thus, one of ordinary 
skill in the art would not have considered Larsen an acceptable welding method to be used with 
Danjou. To establish a prima facie case of obviousness, there must be a reasonable expectation of 
success in the proposed combination. MPEP § 2143. Clearly, the shrink fit connection taught in 
Danjou would eliminate any reasonable expectation of success in incorporating the friction 
welding process shown in Larsen. Because there is no motivation to combine Danjou with 
Larsen, the final rejection of claim 1 is improper and should be withdrawn. 

Claims 6 and 8 depend on independent claim 1, and therefore the final rejection of claims 
6 and 8 is improper for the reasons explained above. As explained above, one of ordinary skill in 
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the art would not have applied the friction welding process of Larsen to the shrink fitted structure 
shown in Danjou. The final rejection of claims 6 and 8 is therefore improper and should be 
withdrawn. 

Claim 9 depends on independent claim 1, and therefore the final rejection of claim 9 is 
improper for the reasons explained above. As explained above, one of ordinary skill in the art 
would not have applied the friction welding process of Larsen to the shrink fitted structure in 
Danjou. Thus, nothing in the proposed combination suggests welding a curved differential 
housing to a blank surface. The final rejection of claim 9 is therefore improper and should be 
withdrawn. 

(11) riaims 1. 6. 7 apH 9 at^ t^atentab l^ nnder 35 U.S.C. $ 103(a) over Danjou in view of 
Brownell. Walker or Mahonev. 

With respect to independent claim 1, the Examiner argued that it would have been 
obvious to connect the components shown in Danjou with the linear friction welding methods 
shown in Brownell, Walker and Mahoney. As noted above, however, the shrink fit connection 
taught in Danjou would have led one of ordinary skill in the art away from considering the linear 
friction welding methods taught by Brownell, Walker and Mahoney because shrink fitting will 
create a firm connection between the parts, making it virtually impossible to move the connected 
parts relative to each other. 

Brownell, Walker and Mahoney all require oscillation of parts relative to each other to 
create the necessary friction and heat to weld the parts together. Thus, one of ordinary skill in the 
art would not have considered Brownell. Walker, or Mahoney acceptable welding methods to be 
used with Danjou. As explained above, the shrink fit connection taught in Danjou would 
eliminate any reasonable expectation of success in incorporating the linear friction welding 
process shown in Brownell. Walker or Mahoney as required by MPEP § 2143. Because there is 
no motivation to combine Danjou with Brownell. Walker or Mahoney. the final rejection of 
claim 1 is improper and should be withdrawn. 
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Claims 6 and 7 depend on independent claim 1, and therefore the final rejection of claims 
6 and 7 is improper for the reasons explained above. As explained above, one of ordinary skill in 
the art would not have applied the linear friction welding process of Brownell, Walker, or 
Mahoney to the shrink fitted components shown in Danjou because the shrink fitted components 
will not be able to oscillate with respect to each other as required by Brownell, Walker, or 
Mahoney. The final rejection of claims 6 and 7 is therefore improper and should be withdrawn. 

Claim 9 depends on independent claim 1, and therefore the final rejection of claim 9 is 
improper for the reasons explained above. As explained above, one of ordinary skill in the art 
would not have applied the linear friction welding process of Brownell. Walker, or Mahoney to 
the structure in Danjou because the shrink fitted components in Danjou are not able to oscillate 
with respect to each other. Thus, nothing in the proposed combination suggests welding a curved 
differential housing to a blank surface. The final rejection of claim 9 is tiierefore improper and 
should be withdrawn. 

(12) Claims 1 and 9-10 are natentable u nH^r 35 U.S.C. S 103(a) over Appellant's APA. 

With respect to independent claim 1, the Examiner argued that "the heat created by the art 
would be sufficient to weld the surfaces together" (p. 16). However, the Appellant's APA does 
not teach "generating heat fiwn at least one of ttiese surfaces at their interface" as recited in claim 
1. Although applying an arc to the parts being welded together may cause the heat to flow 
through portions of the parts, the heat is generated by the arc, not fjm at least one of the surfaces 
being welded together. Further, the heat is not generated at the interface of the surfaces; instead, 
in the case of arc welding, the heat is generated at the outer periphery of the surfaces to be joined 
together. The final rejection of claim 1 is therefore improper and should be withdrawn. 

Claim 9 depends on independent claim 1, and therefore the final rejection of claim 9 is 
improper for the reasons explained above. As explained above, nothing in Appellant's APA 
suggests generating heat from at least one surface to be welded. Therefore, nothing in the 
Appellant's APA suggests welding a curved differential housing to a blank surface in the claimed 
manner. The final rejection of claim 9 is therefore improper and should be withdrawn. 
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Claim 10 depends on independent claim 1, and therefore the final rejection of claim 10 is 
improper for the reasons explained above. As explained above, nothing in Appellant's APA 
suggests generating heat from at least one surface to be welded. Thus, nothing in the proposed 
combination suggests welding a differential housing to a snorkel. The final rejection of claim 10 
is therefore improper and should be withdrawn. 

X. CONCLUSION 

For the reasons explained above, the final rejection of claims 1-10 is improper and should 
be withdrawn. 
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XL APPENDIX 
riaims on appeal 



1 . A method of welding comprising the steps of: 
providing a differential housing surface; 
providing a blank surface; 

generating heat from at least one of these surfaces at their interface sufficient to weld the 

surfaces together; and 

applying the surfaces together. 

2. The method of claim 1 wherein the heat is generated by electric discharge between 
the surfaces. 

3. The method of claim 2 wherein the electric discharge results from creating an 
electric potential between the surfaces and moving the surfaces in proximity to each other to 
effect the electric discharge. 

4. The method of claim 3 further including the step of moving the surfaces apart, 
creating another electric potential between the surfaces, moving the suri'aces in proximity to each 
other to effect the electric discharge between the surfaces, and applying the surfaces together. 

5. The method of claim 4 repeated until the surfaces are sufficiently welded together. 

6. The method of claim 1 wherein the heat is generated by friction between the 
surfaces. 

7. The method of claim 6 wherein the friction is created by moving one surface 
translationally relative to the other surface. 
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8. The method of claim 6 wherein the friction is created by moving one surface 
rotationally relative to the other surface. 

9. The method of claim 1 wherein the differential housing surface is curved. 

10. The method of claim 1 wherein the blank surface is a snorkel. 
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